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DETAILED ACTION 

Election/Restrictions 

Claims 5-7, 21-23, 28, and 29 are withdrawn from further consideration pursuant to 37 
CFR 1 .142(b) as being drawn to a nonelected species, there being no allowable generic or 
linking claim. 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clean concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-4, 8-20, 24-27, 30-40, and 71-73 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Regarding claim 1, the limitation "wherein the 
selective epitaxy mesa comprises a portion of a buried conductive path, and wherein a region of 
the selective epitaxy mesa adjacent to the buried conductive path includes a laterally non-graded 
dopant profile consisting essentially of dopant of one conductivity type" is not sufficiently 
supported by the originally filed application. The limitation refers to a first region ("a portion of 
a buried conductive path") and a second region ("a region of the selective epitaxy mesa adjacent 
to the buried conductive path"). Since the first region is part of the conductive path, then the 
second region, which is adjacent to the conductive path, must be referring to a separate region. 
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In terms of Applicant's drawings (Figures 4A and 4B), if the first region refers to region 37, then 
the second region must refer to the portion of region 36 above region 37 (as in Figure 4A) or the 
portion of region 36 in the middle of region 37 (as shown in Figure 4B). However, since region 
36 is undoped, it cannot have a dopant profile and consist essentially of dopant of one 
conductivity type as required by the claim. Therefore, the above limitation constitutes new 
matter. Note that claim 9 has the same problem, while claims 16, 26, and 31 have very similar 
problems, despite a difference in wording (electrical signal line or bit line instead of conductive 
path). 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-4, 8-20, 24-27, 30-40, and 71-73 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Regarding claim 1, the limitation "wherein the selective epitaxy mesa comprises a 
portion of a buried conductive path, and wherein a region of the selective epitaxy mesa adjacent 
to the buried conductive path includes a laterally non-graded dopant profile consisting essentially 
of dopant of one conductivity type" renders the claim indefinite. It is unclear what is meant by 
this limitation. Does this mean that the "a region of the selective epitaxy mesa adjacent to the 
buried conductive path" is a separate region from "a portion of a buried conductive path"? Or 
are both limitations referring to the same region? As shown in Figures 4 A and 4B (of the present 
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application), it appears "a portion" from the limitation "the selective epitaxy mesa comprises a 
portion of a buried conductive path" refers to region 37. Therefore, does the limitation "a region 
of the selective epitaxy mesa adjacent to the buried conductive path" also refer to region 37, or 
does it refer to the portion of region 36 above region 37 (as in Figure 4A) or the portion of region 
36 in the middle of region 37 (as shown in Figure 4B). If region 37 is part of the conductive 
path, it would be improper to say it is adjacent the conductive path. However, since region 36 is 
undoped, it cannot have a dopant profile and consist essentially of dopant of one conductivity 
type as required by the claim. It appears from the specification and drawings that both 
limitations are referring to the same region. If so, it is suggested Applicant amend the claim to 
clarify that point. If not, then the limitations constitute new matter as indicated above. Note that 
claim 9 has the same problem, while claims 1 6, 26, and 3 1 have very similar problems, despite a 
difference in wording (electrical signal line or bit line instead of conductive path). 

Further regarding claims 16 and 26, the limitation "the selective epitaxy mesa including a 
first source/drain region adjacent the substrate and in electrical communication with the electrical 
signal line, wherein a portion of the selective epitaxy mesa comprises a conductive portion of the 
electrical signal line" renders the claim indefinite. It is unclear if the first source/drain region 
refers to the same region as "a conductive portion of the electrical signal line". As shown in 
Figures 4A and 4B (of the present application) it appears "a conductive portion of the electrical 
signal line" refers to region 37. Region 37 is also the first source/drain region. It seems 
improper to say the same region can be part of the electric signal line (a conductive portion of the 
electrical signal line) and also be "in electrical communication with" the signal line as required 
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by the claim. Perhaps the limitations are merely redundant. It is suggested Applicant amend the 
claim to clarify this point. 

Further regarding claim 31, does "a first doped region" also refer to the same region as "a 
portion of the selective epitaxy body" and "a region of the selective epitaxy body"? It appears 
from the specification and drawings that it does. All three regions appear to be represented as 
region 37 in Figures 4 A and 4B. 



Claim Rejections - 35 (JSC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections, under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-4, 8-1 1, 16-18, 24-27, and 71-73 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Fitch et al. (US Pat. 5,451,538, hereinafter Fitch). 

Regarding claims 1 and 9, Figure 10 of Fitch discloses a substrate 12; a vertical access 
device including a selective epitaxy mesa (28, 30, 32, and 34), wherein the selective epitaxy 
mesa comprises a portion of a buried conductive path (28/14), and wherein a region 30 of the 
selective epitaxy mesa adjacent to the buried conductive path includes a laterally non-graded 
dopant profile consisting essentially of dopant of one conductivity type (col. 4, lines 60-63); and 
a storage device 69 on the selective epitaxy mesa. Note that Figure 4 of Fitch discloses that 
layers 28, 30, 32, and 34 are selectively formed by epitaxial growth techniques (col. 4, lines 30- 
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36). Also note that Fitch discloses region 14 is the bit line (col. 7, lines 46-48), and therefore 
inherently has a conductive path. Region 28 can be considered part of that conductive path since 
it is electrically connected to region 14. 

Regarding claim 2, Figure 10 of Fitch discloses the selective epitaxy mesa (28, 30, 32, 
and 34) includes a bottom source/drain (S/D) 28 and a top S/D 32/34, and a conductive body 30 
separating the bottom S/D from the top S/D. 

Regarding claim 3, Fitch discloses the bottom S/D region 28 is an in situ doped region 
(col. 4, lines 43-48). 

Regarding claim 4, Fitch discloses the top S/D region 32/34 is an in situ doped region 
(col. 5, lines 3-10). 

Regarding claim 8, Figure 10 of Fitch discloses the access device is free from a shallow 
trench isolation layer. 

Regarding claim 10, Fitch discloses the substrate 12 includes silicon (col. 3, line 10), and 
wherein the selective epitaxy mesa includes silicon (col. 4, lines 36-41). 

Regarding claim 11, Figure 10 of Fitch discloses the access device includes a body 30, a 
first S/D region 28, a gate 18 and a second S/D region 32/34, wherein the body extends between 
the first S/D region and the second S/D region, and wherein the first S/D region and the second 
S/D region are each a selective epitaxy doped region of the selective epitaxy mesa (col. 4, lines 
43-48 and col. 5, lines 3-10). 

Regarding claims 16 and 26, Figure 10 of Fitch discloses a substrate 12; an electrical 
signal line (bit line) 14 (col. 7, lines 46-48) on the substrate; an access device including: a 
selective epitaxy mesa (28/30/32/34) formed on and extending outwardly from the substrate, the 
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selective epitaxy mesa including a first S/D region 28 adjacent the substrate and in electrical 
communication with the electrical signal line, wherein a portion 28 of the selective epitaxy mesa 
comprises a conductive portion of the electrical signal line, and wherein a region (28 or 30, 
depending on how the claim language is interpreted) of the selective epitaxy mesa adjacent to the 
electrical signal line includes a lateral non-graded dopant profile consisting essentially of dopant 
atoms of one conductivity type (col. 4, lines 43-48), the selective epitaxy mesa further including 
a body 30 extending vertically from the first S/D region 28, an insulator 22 on the body, and a 
gate 18 on the insulator; and a storage device 69 on the selective epitaxy mesa. Note that region 
28 can be considered part of the signal line path since it is electrically connected to region 14. 

Regarding claim 17, Figure 10 of Fitch discloses the electrical signal linel4 has a first 
height (depth), and wherein the first S/D region 28 has a second height equal to or less than the 
first height. 

Regarding claim 18, Figure 10 of Fitch discloses the selective epitaxy mesa (28/30/32/34) 
cantilevers upwardly from the substrate, and wherein the selective epitaxy mesa includes an end, 
remote from the substrate, forming a second S/D region 32/34. 

Regarding claim 24, Figure 10 of Fitch discloses the first S/D region 28 is adapted to 
electrically communicate with a column address decoder through a buried bit line 14. 

Regarding claim 25, Figure 10 of Fitch discloses the second S/D region is adapted to 
electrically communicate with the storage device. 

Regarding claim 27, Figure 6 of Fitch discloses the insulator 22 surrounds the body 30, 
and wherein the gate 1 8 surrounds the insulator such that the gate effects electrical conductivity 
of the body from more than one angle. 



Application/Control Number: 10/765,301 Page 8 

Ail Unit: 2815 

Regarding claim 71, Figure 10 of Fitch discloses the selective epitaxy mesa includes a 
region of polycrystalline silicon (col. 5, lines 44-46). 

Regarding claims 72 and 73, Figure 10 of Fitch discloses the region 30 of the selective 
epitaxy mesa adjacent to the buried conductive path comprises at least one abrupt p-n junction 
(the junction between region 30 and region 28). Region 30 is abruptly doped. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fitch in view of 
Kurjanowicz et al. (US PGPub 2002/0131291, hereinafter Kur). 

Regarding claim 30, Fitch discloses the electrical signal line (word line) 1 8 is made of 
polysilicon (col. 3, lines 15-18). The difference between Fitch and the claimed invention is the 
signal line includes titanium. Kur discloses using titanium silicided wordlines (paragraph 
[0006], last 5 lines). In view of such teaching, it would have been obvious to the ordinary artisan 
at the time the invention was made to modify the invention of Fitch by included a layer of 
titanium silicide on the signal line for the purpose of reducing the effective resistance (see last 5 
lines in paragraph [0006] of Kur). 
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Claims 31-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fitch in 
view of Chew et al. (US Pat. 6, 518,622, hereinafter Chew). 

Regarding claims 31 and 32, Figure 10 of Fitch discloses a vertical, selective epitaxy 
body (28/30/32/34) extending from a horizontal substrate 12 such that a portion of the selective 
epitaxy body is adapted to comprise a vertical portion 28 of a buried bit line 14 (col. 7, lines 46- 
48), wherein a region 28 of the selective epitaxy body adjacent to the vertical portion includes a 
laterally non-graded dopant profile consisting essentially of dopant of once conductivity type; a 
first doped region 28 in the body adjacent the substrate; a second doped region 32/34 in the body 
remote from the substrate; an intermediate region 30 (channel region) between the first doped 
region and the second doped region; and a gate 1 8 at least partially surrounding the intermediate 
region. Note that region 28 can be considered part of the bit line since it is electrically connected 
to region 14. The difference between Fitch and the claimed invention is the intermediate region 
(channel region) is undoped. Figure 6 of Chew discloses a vertical access device with an 
undoped, epitaxial channel region 605 (col. 4, lines 30-34). In view of such teaching, it would 
have been obvious to the ordinary artisan at the time the invention was made to modify the 
invention of Fitch by using an undoped channel region for the puipose of simplifying the 
production process (by eliminating the doping step). 

Regarding claim 33, Figure 10 of Fitch discloses the first doped region 28 is in electrical 
communication with the bit line 14. 



Application/Control Number: 10/765,301 Page 10 

Ail Unit: 2815 

Regarding claim 34, Figure 10 of Fitch discloses the gate 18 is adapted to be in electrical 
communication with a word line 1 8 (col. 7, lines 45 and 46). Note that the portion of the word 
line 18 adjacent to the dielectric layer 22 functions as the gate. 

Regarding claims 35-40, Figures 6 and 10 of Fitch discloses the gate 18, overlies about 
all of the surface area of the intermediate region 30, the gate is generally annular and extends 
completely around the body, and the vertical epitaxy body is cylindrical. Since the first doped 
region is part of the epitaxy body, it is also cylindrical. 



Response to Arguments 
Applicant's arguments with respect to the pending claims have been considered but are 
moot in view of the new ground(s) of rejection. Although the same reference is applied (Fitch), 
the rejections are based on a new interpretation of that reference. Therefore, the arguments 
presented in response to the interpretation used in the previous Office Action are no longer 
applicable. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is (571) 272-1731 . 

The examiner can normally be reached from 8:30 AM - 5:30 PM. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Kenneth Parker can be 
reached on (571) 272-2298. The fax phone numbers for the organization where this application 
or proceeding is assigned are (571) 273-8300 for regular communications and (571) 273-8300 
for After Final communications. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should any questions arise regarding access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Matthew C. Landau 



April 21, 2006 



